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ABSTRACT 
In this research,for taxonomic studies and identification of the fungi associated with the powdery 
mildew(Oidium euonymi- japonici) of Buxus trees (Euonymus japonica), the infected leaves were 
collected during autumn and winter 2012-2013 in Gorgan (Golestan province -Iran). The samples after 
washing and surface sterilizing, were cultured on PDA medium(with boxwood extract).Then based on 
available credible resources, fungi Epicoccum nigrum (Synonym: Epicoccum purpurascens)  ،  
Ampelomyces quisqualis Ces. ex Schlech  and Phoma sect hetrospora were isolated and identified. 
E.nigrum produced cottony or felty colonies that were yellow to orange initially and became greenish 
brown by aging. Black dots with diameter 100-200µm were observed macroscopically on the colony 
surface and were called sporodochia. The hyphae were observed septate and yellow to brown in color 
after 3 days. Conidiophores form clusters and young conidia were round, non septate and pale in color. 
Mature conidia with diameter 15-25 µm were observed brown to black in color with rough surface, 
contain multiple transverse and vertical septa and had a funnel shaped base. A. quisqualis formed 
globose, pyriform pycnidia with different dimensions behind the leaf. Pycnidium was golden yellow 
when young, and yellowish to brown at maturity, unilocular with a thick wall, no distinct ostiolum; 
dehiscence by apical rupture of pycnidium. Conidiophores were absent and conidia were  found hyaline, 
ellipsoidal with dimensions 3-4 µm. Based on scientific resources, this fungus has been found as a 
mycoparasite of powdery mildew. Phoma sect phoma produced dark olivaceous colony and pycnidia had 
been found as single or multiple, sub globose with diameter 110-180 µm. Pycniospores were abundant, 
mainely oval or spherical with diameter 1.5-2.5 µm. Based on this information, above fungi are reported 
as new records for Iran mycroflora. 
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Introduction  
 
Euonymus japonicus Thunb. (common name: Japanese spindle tree, ever green tree) is a popular, woody, 
ornamental plant in most landscape North of Iran. It is often cultivated in parks and gardens, especially to 
form hedges, and even grows wild in some areas. severe outbreaks of powdery mildew occurred on all 
investigated E. japonicus plants used for hedges gorgan city of Golestan province in north Iran. Powdery 
mildew, caused by Oidium euonymi-japonici, is a  common  disease  problem on  Euonymus. Symptoms 
are   flat   white   to   gray   powdery   areas   on   foliage particularly  young  foliage  and  buds. Leaf 
upper surface with diffuse yellowed patches over the infection, and sometimes with one or two smaller 
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white mycelial patches(Ellis,1997). On severely infected leaves, mycelia were amphigenous, thick, 
forming irregular white patches, and effused to cover the whole surface. Subsequently, these leaves 
became chlorotic, curled, and withered( Li et al.,2011).     
 

MATERIALS AND METHODS 
 
At first, leaf samples (Euonymus japonica) infected with powdery mildew  were collected from campus 
and landscape of agricultural university of Gorgan during autumn and winter 2012-2013. Infected leaves 
were cut in pieces of 3-7 mm, and after washing with water, the samples  were antisepticed  with diluted 
solution of Sodium hypochlorite For 1-2 min and pieces were  washed with distilled water. Afterwards, 
the samples were placed after drying in Petri  dishes  with  potato  dextrose  agar  medium(PDA) with 
boxwood extract (in order to stimulate despotizing, leaves were boiled with water and then passed from 
filter)  and  incubated  for  7-15 d at 21-24 ºC on compelet darkness and photoperiod of 12:12 h to 
produce inoculums.Then isolates were purfied with using single spore and hyphal tip methodes. then, 
under Olympus light microscope (BX50), Fungal characteristic (friutbodies,condiophores,conidi,hyphal 
fungi,…) were studied,  immediately after according to the taxonomic concepts of resources(Barnett& 
Barry 2006; Boerema et al.,2004; Elis 1997 and Sutton 1998) take into  identification. 
 

RESULTS & DISCUSSION 

Identified fungi are described as follows: three speciecs viz., Epicoccum nigrum (Synonym: Epicoccum 
purpurascens)  ،  Ampelomyces quisqualis Ces. ex Schlech  and Phoma sect hetrospora  are reported as 
new records for Iran mycroflora(Ershad 2009). 
Epicoccum nigrum (Synonym: Epicoccum purpurascens):Epicoccum grows rapidly and produces woolly 
to cottony or felty colonies. the colonies are yellow to orange, red or pink initially and become greenish 
brown to black by aging. Epicoccum may produce a diffusable pigment which turns the color of the 
inoculated medium to yellow, orange, red or brown. Black dots (100-2000 µm) may be observed 
macroscopically on the colony surface. These are the tufts of hyphae which have conidiophores on their 
surface. Short conidiophores that originate on hyphae form clusters. These conidiophores branch 
repeatedly and are visible as dense masses. Conidiophores give rise to conidia. Young conidia are round, 
nonseptate, and pale in color. (fig 1 & 2). 
 

 
 
 
 
 

Fig.1.  . Epicoccum nigrum A.B.C Colony on PDA (3 days , 5 days , 10 days) 
 
 
 

A B C 
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Fig .2. Conidiophores & conidia  (400x) 

 
2) Ampleomyces quisqualis Ces. ex Schlech On leaf : Pycnidia are superficial, in or around 
hyphae and young cleistothecia of species of the order Erysiphales, separate, globose, elongated 
to pyriform, 60-90 x 20-45 µm, pale yellow when young to yellowish brown at maturity, 
unilocular , with a thick wall. Conidiophores were absent. Conidia hyaline, widely ellipsoidal to 
cylindrical, 5.0–6.5  x 3.0–4.2 µm (fig 3). 
 

                   
Fig. 3. A. cleistothecia associated Pycnidia (200 x), B. Pycnidia & Pycnidospores (400x) 
 
3) Phoma sect hetreospora: Growth colonies rate moderate to fast, 4–5.5 cm diameter, after 7 
days. regular, smoke grey. Pycnidia  on  and  in  the  agar,  also  in  aerial mycelium , solitary or 
in clusters, globose  to  irregular without  or with 1(–2)  non-papillate  ostiole, 110 x 180 µm . 
Conidia relatively small, aseptate, globose  to  slightly  ovoid, 2.5–3.5 x 1–2 µm. Colonies 
produce multicellular mycelium (fig 4). 
C 
 
 
 
 

Fig.5.A. Phoma sect hetreospora Colony on PDA (after 5 days), B.Pycnidia, C. Conidia, D. 
 

 
Mycelium and monilioid cells 
 
Ampelomyces is a natural  parasite of a fairly  great number of species of powdery mildew fungi in their 
anamorphic and teleomorphic stages. It infects hyphae, conidiophores,  conidia,  and  cleistothecia  in 
which  pycnidia  are  formed (Rankovi´c 1997).However, recent molecular studies indicated the existence 
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of more than one Ampelomyces species in the nature(Kiss 2004). Ampelomyces spp. have their 
phylogenetic position in the order Dothideales (Ascomycota). Slow-growing Ampelomyces isolates 
formed a clade with Leptosphaeria microscopica P. Karsten and L. nodorum E. Müller, whereas fast-
growing Ampelomyces isolates formed a clade with Epicoccum purpurascens Ehrenb. ex Schlecht., a 
fungus known to have a pycnidial, Phoma-like state (Arenal et al., 2000). Consequently, Kiss (2004) 
suggested that the fast-growing isolates were, in fact, Phoma species, whereas the true Ampelomyces 
isolates were always slow-growing in culture and always produced intracellular pycnidia in powdery 
mildew mycelia. 
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